m»:(ss-uiui)NOIinina«60SlS»0S»:aiS3«^ 



Applicant No.: 10/776.176 
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Reply to Office action of Nov. 2. 2005 

Amendments to the Specification; 

Please delete the paragraph beginning at page 2. line 10005], whicli starts with "This 
previously described" 

Please delete the paragraph beginning at page 3. line i;0012]. which starts with '^Also, the 
separation is" 

Please delete the paragraph beginning at page 22, line [0052], which starts with "The 
particle stream then" 

Please delete the paragraph beginning at page 24, line [0058], which starts with "The 
slide 53 will absorb" 

Please delete the paragraph beginning at page 25, line [0059], which starts with "Upon 
reaching the slide 50," 

Please delete the paragraph beginning at page 25, line [0060], which starts with "The 
deflector 51 , having a" 

Please delete the paragraph beginning at page 25, line [0061], which starts with "The 
particle and/or fluid" 

Please add the following new paragraph [0004.A] after paragraph [0004]: 
10004. A]. One of the e^dstent technologies, described in U.S. oaten is No. 2.003.899 
and No. 5.259.510. uses a large volume of blown and sucked air to collect the particles to 
be filtered- Several steps are performed to break down the part icle stream. Some steps 
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^.sfi deflectors «nri other steps entrain pa r tirJ^s with blown or sucked air. Steps wherein 
air is blown to entrain the oar*ir.ifis acoordln o to their different masses and allow to colie ^ 
them ftirther aionn in a filtratlop eguipment. The sunked air is used to collect the volume 
nf hlQwn air end the entrained partide tha t are in suspension therein. This method us es 
relatively larne volumes df air for l ower-mass particles. 

Please add the following nejvs paragraphs [0011.A1, [0011.B], [0011.C1, [0011.D1, 
I0011.E], [0011.F1, pOII.G], [OOII.H], [0011.1], [0011.J]. [0011.K], [0011.L1, [OOILM], 
[0011.N1, after paragraph [0011]: 

lOoii.A] , In a broad aspect, the invention provides a method for processing a stream 
«f particles, the stream of particles flowino substantially aiona a stream flow direction. 
The method comprises diregtfnn a diluting f low of fluid towards the stream of Particles, the 
diluting flow of fluid flowing substantiellv a long a diluting flow of fluid direction, the diluting 
flow of fluid having a velocity and densHv creatine a let stream such that the velocity 
pressure of the fluid produces a diluting impact force on the particles causing the particles 
fo move in a direction substantially para llel to the diluting flow of fluid. 
lOoii.Bi. In some emi?ndiments of the invention the method includes directing a 
rtilutino flow of fluid towards the strea m of particles- the diluting flow of fluid flowing 
substantially along a diluting flow of fl uid direction, the diluting flow of fluid having a 
velodtv and density such that the fluid produces a diluting Impact force on the particles 
causing the particles to move over a first distance i n a direction substantially parallel to 
the diluting flow of fluid while the fluid produces the separat ing impact force and to move 
over a second distance in a direction suhstantiallv par allel to the diluting flow of fluid after 
the fluid has produced the diluting impact force , the diluting impact force bejnq of a 
magnitude and a duration such that 

(0011 . c] . - the oartides are substantially separated from each other bv the diluting 
flow of fluid: and 

iooii.Dj. -■ the second distance is substantially larger t han the first distance. 
tooii.E] . For example, the diluting flow of fluid ha s a relatively hioh velocity pressure 
producing relatively high impact let stream^ 
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[0011 . PI . In another broad aspect, the invention provides a n apparatus for processing 
a stream of particles. The appar atus oonriprisinQ: 

[0011. G] . - a substantiallv upstanding dilution treatm ent chamber, the dilutiort 

treatment chamber defining an uooer chamber end and an opposed lower chamber end, 

the dilution treatment chamber having a cha mber passaoevyav extending between the 

u pper and lov^er chamber ends: 

[OOii.E]. - a source of compressed fluid: and 

[0011.11. - a nozzle 1 4. for creating a let stream, the nozzle including 

[0011 - J] . - a nozzle inlet 40. in fluid communication with the source of compressed 

fluid: 

[0011. K]. - a nozzle outlet 41. in fluid commun ication with the chamber 
passageway for releasing the iet stream into the chamb er passageway: 
[ooii.L]. - a nozzle passageway 43. extend ing between the nozzle inlet and the 
nozzle outlet. 

iooii.M] . For the purpose of this description, the term particle applies both to solid 
particles and to fluid droplets. Therefore, the above-describ ed method and apparatus are 
both aPDiicable to the processing of liouids. 

[0011. Ni. Also, for the purpose of this description, the term pro cessing refers to anv 
process performed on the particles. Examples of such pr ocesses include mixing. 
separating and treating the particles. 

Please add the following news paragraphs [0015.A], [0015.B] after paragraph [0015]: 
[0015. Ai. In some embodiments of the invention, the method and appar atus lets the 
particles decelerate, aaalomerate and settle in the transfer cha mber 13. and exiting bv 
the transfer chamber outlet 31 . 

[0015. B]. Advantageously, the claimed apparatus is able to proces s relatively large 
guarrtities of particles relatively fast. 

Please add the following new paragraph [0026 A], afler paragraph [0026]: 
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[0026 .A] . Fig. 11 is a schematic transversal section through the dilution treatment 
chamber 12. in order to darifv the details of the movable side wall of th e passageway 20. 

Please add the following news paragraphs IP029.A], [0029.B], [0029.C], [0029.DL 
[0029.E], [0029.F]i [0029.G], after paragraph [0029]: 

[0029. A] . The nozzle let stream and the actlonjrf gravityt [ [and host] ] perform a step 
of separatio n, and/or mixing and/ or treatment of the diffe rent components of the particle 
stream [ [into partiolo groups] ]. 

[0029 .B] . High impact is created bv a high speed movement with a v ery short time 
exposure creating the velocity pressure iet stream. Jet stream is defined an a high 
impact speed air stream blowing and having hioh kinetic energy. The high impact force is 
proportional with the souare of the velocity of the treatment fluid. For example, to obtain 
one hundred Newton forces with hioh velocity pressure, vou will use one mass of 
treatment fluid bv ten speed souares in comparison of hundred mass of treatment fluid bv 
one speed square. This example prove that the speed of the treatment fluid is t he most 
important factor to create the force. 

C002&,c]. One other step to increase the dilution rate of the particle fluid stream is 
performed when the stream reaches the inlet of the passageway 20. of the dilution 
treatment chamber 12. A distributor 14, one or more nozzles 14, or both then dilute many 
times the previous mass concentration of the particle fluid stream. In embodiments of the 
invention wherein a nozzle 14, is present, the nozzle creates a treatment fluid iet stream, 
which in turn creates an impact force through the action of the high velocitv pressure of 
the treatment fluid. As described in further details in this document, a relatively large hLoh 
kinetic energy is thereby transferred to the components of the particle fluid stream to 
move the components for distributing the particle fluid stream on the cross section area of 
the . dilution treatment chamber. These processes dilute many times the mass 
concentration of the particle fluid stream. 

10029. D]. After this step, the particle stream accelerates as it falls through the 
passageway 20, of the dilution treatment chamber 12. This further multfpllcate the 

Pages 



SHI 



609T-9et?-09t^ 80:91 9002/20/60 



Applicant No.: 10/776.176 
Amdt dated May 28. 2005 
Reply to Office action of Nov. 2, 2005 

dilution of the parttdos stream to obtain a dilution of the particles stream suitable for the 
next processes. 

[0029. B]. The dilution achieved is related to the length of the passageway 20, and the 
dilution treatment chamber 12. This length allovys for increasino the previous speed of 
the particle fluid stream, which is accelerating under the Influence of gravity. Since the 
particle strea m accelerates, mass conservation requires that the particle stream be 
diluted. This multiplication of the dilution Is related on the speed up to virtiich the particle 
stream is accelerated. The length of the dilution treatment chamber 12. and the location 
of the nozzles 14, are selected such that a dilution factor suitable to achieve successfully 
the separation, mixing or treatment to perform is obtained. After this step, the particle 
stream reaches at least one other nozzle that also produces a treatment fluid let stream 
impact force with a high velocity pressure impacting through the particle stream in the 
dilution treatment chamber 12. to move the particle or fluid. The total distance over which 
the particles are moved depends on the masses of the different components of the 
particle stream and the magnitude of the impact force. 

[0029 . p] . At this stage, the particle stream has been diluted many times and its speed 
has been increased many times. The particles contain relatively large amounts of kinetic 
energy because of their relatively high speeds. Therefore, the yelocitv pressure with the 
high speed produced by a nozzle 14. is set for creating a relatively high impact force to 
move the particle stream over a first and also a second distance in transversallv direction 
of the particle fluid steam in the falling direction. To pert^orm this high impact force action, 
which, is related to the sguare of the speed at the outlet 41 . of the nozzle 1 4. by the mass 
of the treatment fluid, this method uses a relatively snrtall amount of treatment fluid having 
a relatively high speed. The treatment fluid is then able to move laterally at least a portion 
of the particle. stream without floating and entraining big amounts of air with the particle. 
.[0029 . 6] . The treatment fluid jet stream speed decreases faster ttian the speed of the 
particles that have been impacted by the treatment fluid due to the higher inertia of the 
particles. This causes the particles stream to move over a first and second distance due 
to ballistic effects, the total of v\/hich is relatively higher than a distance over which the 
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treatment fluid moves. The velocity pressure and the speed of the treatment fluid create 
relatively large effects with a relatively small volume of the treatment fluid. 

Please add the follov^ing new paragraph [0040. A], after paragraph [0040]; 
[004a. A]- Displacement of the gate 45 controls, at least in part, the rate and velocity of 
the treatrnent fluid so that the velocity of the treatment fluid is a predetermined velocity. 
The predetermined velocity controls at least in part the predetermined impact force to 
achieve a predetermined processing of the stream of particles. Other laarameters of the 
apparatus 10 are also selectable so as to adjust the treatment fluid to obtain a 
predetemfiine^:! jmPSPt forff^, 

Please add the following new paragraph [0041.A], [0041. B], [0041.CI, after paragraph 
[0041]: 

[0041 .A] . In other wofcj^, ^ ^\mn) qf..palislg§.,fl9V>cing. sMbstantigily ^l9nq a stream 

flow direction is diluted bv a treatment fluid in the form of a dilutino flow of fluid directed 
towards the stream of particles, the diluting flow of fluid flowing substantially along a 
driuting flow of fluid direction. 

[0041. B]. The_ diluting flow of fluid has a velocity and density such that the fluid 
produces a high impact with a diluting impact force on the particles causing the particles 
to move over a first distance in a direction substantially parallel to the diluting flow of fluid 
vi^hile the fluid produces the diluting impact force and to move over ajsecond distance in a 
direction substantially parallel to the diluting flow of fluid after the fluid has produced the 
diluting impact force. The diluting impact force is of a magnitude and duration such that 
the particles are substantially separated from each other bv the diluting flow of fluid the 
second distance is substantially larger than the first distance. 

C004X.C]. in some embodiments of the invention, the movement of at least some of 
the particles caused bv the diluting flow of fluid is such that the treatment fluid let stream 
speed decreases faster than the speed of the particles that have been impacted bv the 
treatment fluid due to the higher inertia of the particles. In other embodiments of the 
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invention, the high impact Is such that the second d istance is larger than the first 
distance. 

Please add the following new paragraph [00S1.A], after paragraph [0051]: 

[0051 . A] . The particle stream then fall in the dilution treatment chamber for horizontal 

dilution bv a distributor and/or a nozzle with additional multiplication of dilution cause by 

vertical gravity force acoeleration and plurality of nozzles of the particle stream and more 

specrfically. creating space between component for a relatively large dil ution of 

mass/volume and a relatively large de-cohesion of the different componen ts of particle 

stream. 

Please add the following new paragraph [0067.A3, after paragraph [0067]: 
[0067 .A] , Flo. 1 1 illustrate a transversal section of the dilution treatment chamber 12. 
where is detailed the transversal movement of passagew ay side wall 20. used for 
adjusting the cross sectional area of the dilution treatment chamber 12, 

Please replace paragraph [0002] wth the following amended paragraph: 
[0002] [ [T l ie pr e sent i nvention gen e rally relat e c to tho separation and mix i ng of 
part i clos and, mor e Gpodf i DQ ll y r to a dry partic l o ctroam soparator/mixer and m e thods for 
coporating partiolo ctroams into part l cio groups a nd for mixing/troating partic le group s.]] 
The present invention is concerned with a method and an apparatus for processing a 
stream of particles . , . 

Please replace paragraph [0004] with the following amended paragraph: 
[OOG43 Arlother known separation method is gravity separation by elutriation. In 
this process, a predetermined particle group is lifted by an airflow against the forcse of 
gravity. A finer particle [[§feup]] is collected by an upwardly positioned collector, 
whereas coarser particles overcome the airflow to be collected at a downwardly 
positioned collector. The amount and velocity of air has a direct effect on the particle 
group that is collected by the upwardly positioned collector. 
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Please replace paragraph [0005] with the following amended paragraph: 

[0005] It is therefore an aim of the present invention te provides a novel apparatus 

and method for [ [ooporot l ng] ] processinQ a stream of a particles [ [str e am ifrte particl e 

groups] ]. 

Please replace paragraph [0006] with the following amended paragraph: 
[0006] It is a further aim of the present invention te causes a dilution of a particle 
stream and is related to ibe enhance ment of different processes of the separation and/or 
mixing, and/or treatiOQ of the different particle stream components having different 
masses, seoaratelv and/or simultaneously [ pnto partic l o group s]]. 

Please replace paragraph [0007] with the following amended paragraph: 
[0007] it Is a further aim of the present invention te provides a novel apparatus and 
method for separating, mixing^ and treating different components of a particle stream 
having different masses separately and/or simultaneouslv [ [group s into a part i cl e 

OM'^wU 1 IJ J ■ 

Please replace paragraph [0008] with the following amended paragraph: 
[ooofi] It is a further aim of the present invention is related to an apparatus [[that 
the apparafaisoQ ]] for separating a particle stream into different particle groups, and fep 
mixing different particle groups into a particle stream ys^ using minimum space and 
treatment fluid aif volume so as to be cost and space efficient. 

Please replace paragraph [0009] with the following amended paragraph: 
[0009] It is a further aim of the present invention t© provides a novel apparatus and 
method for separating particle streams into particle groups and mixing, treating different 
particle groups having different masses. 

Please replace paragraph [0011] with the following amended paragraph: 
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LOO 11] A few factors are considered in creating separation, mixing or treating 
equipment. For instance, It Is desired that the amount of [ptHcQ] treatment fluid used in 
[[tho proooos]] these processes be kept low. (ph o^luid that ic used for the ooparotion 
wi ll l oco tho partioloo it can- l oG i n ouopon o ion by Gottling] ]. 

Please replace paragraph [0012] with the following amended paragraph: 
[00123 [ [Ther e for e ,] ] For example, and non-limitlnglv. in accordance with the 
present invention, tliere is provided an apparatus for separating different components of a 
particle stream or mixing or treating the same, or anv combination thereof [ [into particle 
gfou^]]. The apparatus [ [oompr i sing] ] includes a dilution treatment chamber 12^ 
defining aft for Instance a 'parallelepjpedic upstanding passageway [ [chann e l] ] 20, having 
a particle stream inlet 2L at a top end. and a dilution treatment chamber outlet 22. [[fifst- 
particl e group out l et] ] at a bottom end, the dilution treatment chamber 12, [ [channe l ] ] 
being adapted to receive a particle stream at the [[pai4ield]] inlet 21^ such that the particle 
stream falls toward the dilution treatment chamber [ [f i rst part i c le group] ] outlet 22; a 
transfer chamber [[ casing] ] 1 3, adjacent to the dilution treatment chamber 12^ and 
defining a transfer chamber 13^ adapted to receive a part or all the selected components 
separated from the particle stream : [ [second part i c l e group;B a transfer chamber 13. 
sharing a wall 23, with the dilution treatment chamber 12 : at least one transfer aperture 
24. [ [eocond particio group out l et] ] laterally positioned v^'th respect gto tho channo l ] ] to of 
the dilution treatnrjent chamber 12, and allowing [[fluid]] communication between the 
dilution treatment [ [transf sf]] chamber 12^ and the transfer chamber [[ chann e l] ] 13: a 
distributor 14^ in passageway the dilution treatment chamber 12. or a at least one nozzle 
14. for creating the impact force produce by treatment fluid pressure-iet stream action 
[[ Gfaann e l] ] situated between the partide stream inlet 25^ and the at least one transfer 
aperture 24 . [ [s e cond particl e- group outl e t for br e aking down th e particle stream] ] for 
mixing and distributing the different components of the particle stream over a surface 
area of the dilution treatment chamber [ [chann e l] ] 12 , and; at least one treatment fluid 
flew aperture in the dilution treatment chamber 12, and below the distributor 14^ adapted 
to allow the projection of the [ [cr e at e a] ] treatment fluid jet stream [ [fluid flow] ] between 

Page 10 



3EWd 



SHI 



Gsgx-get'-eQt^ 80:91 sees/sQ/eQ 



K-£t:(ss-uiiii)Noiiv»na<sosi$eto!;t^^^^^ 



Applicant No.: 10/776.176 
Amdt. dated May 28, 2005 
Reply to Office action of Nov. 2. 2005 

the dilution treatment chamber 12. and the transfer chamber 13, [ [and tho channel so as 
to ontrain o socond partiolo group]] and through the particle stream , [ [from tho channeQ ] 
to project the selected components awav through Jhe transfer ap erture 24, [ [sooond 
pQrtiolo group outlet te]] in the transfer chamber 13. and ex iting through the transfer 
chamber outlet 31. with a part of particle stream [ [f i rst particle group] ] remaining in the 
dilution treatment chamber 12, [ [channol for] ] and exiting through the dilution treatment 
chamber outlet 22. [ [firct-part i clo group outlot] ], the apparatus being adapted to be 
connected to a adjustable positive pressure source to create the different ra te of lets 
stream pressure effect [( flu i d f le w] ]. 

Please replace paragraph [0013] with the following amended paragraph: 
£00131 [IP«fthef]] In accordance with the present invention, there is also provided a 
method for separating different components having different masses of a particle stream 
into different groups [ p^a rt fe l o - groups] ], or mixing or treating different co mponents of 
particle comprising the steps of: i) spreading out [ [broa l dng dovm] ] the particle stream by 
subjecting the particle stream to a slide 50. for guiding and accelerating the stream in 
direction of to a deflector before inlet 21. of the dilution treatment chamber 12. materaf 
ferces]]; ii) distributing a particle stream over a surface area of the dilution treatment 
Ghamlper bv subjecting the particle stream to a nozzle treatment fluid pressure effect, or a 
distributor 14. for horizontal dilution- iii) vertically diluting the particle stream by directing 
the particle stream in the dilution treatment chamber 12. to a falling condition accelerated 
bv means of gravity ; iv) projecting [ [entrain i ng a] ] the different components of particle 
stream [ [partiolo group away from a r e m a i nd e r of th e particle str e am by cr e ating - a ]] b^ 
subjecting the particle stream to a treatment fluid g flow of fl at predetermined 
[ [magnitud e]] or various velocitv pressures through a nozzle 14. with adjustable orifice 
outlet 41 , which produced the different pressure iet stream impact force related to the 
kinetic energy transformation creating a high impact The treatment fluid impacts all or 
part of the different components depending of the adiustment of the fluid volume, velocity 
and pressure -across the particle stream in said falling conditioor^ The impact forces are 
transmitted to the different components of the particle stream in order to move and 
proiect them across the surface area and within the volume of the_dilution treatment 
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chamber 12. The impact force increases the soacina between the pa rticles. These 
impact force produce a relatively large mass dilution of the particles strea m. These 
process dilute the particle masses for a instantly dilution of the previous masses. The 
dilution allows projection of the different component of particle stream away from a 
remainder for the separation process and let the different groups of components exit and 
separate locations. The iet stream projects all the different components in all directions in 
the dilution treatment chamber for mixing. These processes may also use anv suitable 
treatment fluid for treating the partjcle stream I Tand vlco l loot i nqth e part i cl e group and th e 
r omaind or of tho partiolo ctroam a t sop a r a t o - l ocations.] ] 

Please replace paragraph [0014] with the following amended paragraph: 
[0014] Still further in accordance with the present invention, there is provided an 
apparatus for at least one of mixing and treating particle and/or [[flfdHcQ] stream, 
comprising a dilution treatment chamber 12i defining an upstanding passageway 20. 
K^haivi^]] having an inlet 21. at a top end, and an outlet 22^ at a bottom end, the 
passageway 20. [ [chann el ] ] being adapted to receive said particle and/or fluid streams at 
the inlet such that said particle and/or streams f^li toward the outlet; at least one 
treatment fluid Sew aperture 25, in the dilution treatment chamber 12, adapted to create a 
generally lateral flow of at least one of a fluid and Jet within the passageway 20. 
nchannol] ] to create a turt?ulence in the passageway 20. [ [chann e l] ] for at least one of 
mixing said particle and/or [[^h=Hd]] streams and treating said particle and/or fluid streams, 
whereby a mixture and/or treated matter will exit the passageway 20> [[ channel] ] at the 
outlet 22; and a positive pressure source connected to the fluid flow aperture to create 
the lateral flow of the at least one of the fluid and the particle with a jet stream having a 
high velocity pressure . 

Please replace paragraph [0015] with the following amended paragraph: 
[0015] Still ftjrther in accordance with the present invention, there Is provided a 
metfiod for at least one of treating and mixing particle and/or fluid streams, comprising 
the steps of: i) vertically diluting particle and/or fluid streams by directing particle and/or 
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fluid streams to a falling condition; ii) creating a rateral flow of fluid and/or a particle jet 
stream witli hioh velocity pressure across the particle and/or fluid streams in said falling 
condition for at least one of mixing the particle and/or fluid streams by the a turbulence 
resulting from the lateral flow of fluid and/or particle jet stream , and treating said particle 
and/or fluid with a treatment fluid [[sli^eams]]; and ill) collecting the mixture and/or treated 
matl^ below the lateral flow. 

Please replace paragraph [0016] with the following amended paragraph: 
10016] Having thus generally described the nature of the invention, reference will 
now be made to the accompanying drawings, showing by way of illustration a preferred 
embodiment thereof and In which: 

Please replace paragraph [0017] with the following amended paragraph: 
[0017] Fig. 1 IS a schematic view of an apparatus 10^ for [ [ooparatlng q partiol e c] ] 
processing a oartide stream in accordance with a preferred embodiment of the present 
invention, and of a method for separating the particles stream; 

Please replace paragraph [0023] with the following amended paragraph: 
10023] FIq. Z is a perspective view of a recuperator tray of the apparatus; 

Please replace paragraph [0024] with the following amended paragraph: 
[0024] Fig. 8 is a schematic view of an mechanical distributor impeller used to 
create horizontal dilution [ [and separation] ] of a particle stream in accordance with an 
alternative embodiment of the present invention; 

Please replace paragraph [0027] with the following amended paragraph: 
[0027] It is pointed out that the present invention Is associated with processing a 
stream of particles the for separating^, and mixing or treating, or any combination thereof 
the 0f different components having different properties of a particles stream . For 
example, the components have different masses . The term ^particles stream! is broadly 
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used herein to designate a dHferent component mass of particles, granules, pellets, and 
other elements such as anv kind of solids and/or fluids of different mass and volume 
gathered together. Various uses of the present invention are defined hereinafter, for 
which the components and/or elements mass that is are processed [[se paratod/mixed] ] is 
referred to as particle stream [ [unless stated otherw teer ] ].. Also, the present invention 
uses the high velocitv pressure of a let stream >A/hich contains a relatively large kinetic 
energy. This energy is transferred at least in part to particles stream co mponents to 
move, distribute, project and settle the different components of the particle stream, A let 
stream is defined on a high impact speed air stream blowing and producing hloh energy 
in relatively short time exposure . 

Please replace paragraph [0028] with the following amended paragraph: 
I002S1 Referring to the drawings, and more particularly to Fig. 1, an apparatus for 
processing a stream of particles [[s Gparating a partic le str e am i nto part i c l e groups i s] ] 
generally shown at 10. The apparatus 10, shown in the drawings is a typical apparatus 
according to the invention. The reader skilled in the art will readily appreciate that many 
other geometric shapes and configurations are within the scope of the Invention. The 
apparatus 10. has a substantially parallelepjpedic dilution transfer chamber 12> a 
substantially paralleleoipedic transfer chamber 13 adjacent to the dilution treatment 
chamber 12, sharing a wall 23> between the transfer diamber 13 and the dilution 
treatment chamber 12 . [ [has a dilution tr e atment chamber 12, a -' transfer casing 13 
adjacent to the dilut i on treatmont chamber 12,1 ] a nozzles 14 serially mounted on the 
dilution treatment chamber 12. and a pretreatment module 15. ft is pointed out that the 
nozzles 14 are affixed with letters in various figures, whereby reference to the nozzles 14 
will relate to all nozzles (e.g., nozzles 14A, 14B and 14C), while reference to a specific 
one of the nozzles will include an affixed letter. 

Please replace paragraph [0029] with the following amended paragraph: 

{00291 The dilution treatment chamber 12 performs a dilution of a particle stream 

bv producing a deKx^hesion of the different compon ent gathered together in the particle 
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stream with a treatment fluid impact force. The treatment f luid is a fluid that is involved In 
the separation, mixing or anv other suitable treatment of the particle stream. The impact 
force is created bv a iet stream of a fluid. More speci fically, the impact force is created by 
a high velocity pressure of the fluid exerted on the particles, which is the only component 
of the stress tensor describing the fluid/oarticle i nteraction that mav produce an impact. 
X be othQr non-zero components of this stress tensor repr esent frictional forces between 
the fluid and the particles. In some embodiments of the invention, the treatment fluid 
impact foroe creates a relatively larg e distance between the particles. The extent to 
which the particles are diluted on many parameters. For ex ample, the following 
parameters influence the dilution: 1 ) surface area of the dilution treatm ent chamber12: 2) 
adjustment of the let stream impact force: 3) number of stage of proje ction of the 
treatment fluid: 4) length of the dilution treatment chamber 12. among others. AH these 
parameters determine the de-cohesion rate taetween each component and the dilution of 
the particle stream masses. 

Please replace paragraph [0030] with the following amended paragraph: 
[00301 The transfer chamber [[Gasifl§]] 13 is in fluid communication with the 
dilution treatment chamber 12 and receives a selected components orouos of particle 
stream [[^feup]] and a [ [ se parat e d from tho] ] remainder of the particle stream In the 
dilution treatment chamber 12. 

Please replace paragraph [0031] with the following amended paragraph: 
[00311 The nozzles 14 are used to create the dilution of the particle stream in the 
dilution treatment chamber 12 and to project a let stream [ [injoct fluid] ] (to be discussed 
hereinafter) that distributes, mixes, treats or separates [ [which br e aks down] ] the different 
components of [ [mas s oQ ] particle stream [ [and/or onhano e th e dilution of tho particles 
str e am in tho: dilution tr e atm e nt chamb e r 12] ]. Moreover, the nozzles 14 are used to 
project, the treatment fluid in creating a [[ffl jcc t flu i d ]] iet stream at different rate and 
velodtv pressure which [[sej&apates]] selects the type of process^ bv projecting awav from 
a remainder for separattno. in all directions the different components for mixing, bv 
iniectina the treatment fluid for treating the different components of p article stream [pflte 
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4he — partic le group s]]. All these processes may be performed seouentiallv or 
simultaneously, using one or a plurality of nozzles for separate or simultaneous 
processing. 

Please replace paragraph [0032] with the following amended paragraph: 
[0032] The pretreatment module IS is used to guide [ [and aoc e l e rat e ] ] and spread 
out the particle stream toward the dilution treatment chamber 12, such that the particle 
stream will have predetermined some velocity. The velocity will cause a [[ horizontal] ] 
dilution of the particle stream. 

Please replace paragraph [0033] with the following amended paragraph: 
C0033] Referring concurrently to Figs. 1, 2 and 3, the typically parallelepipedic 
dilution treatment chamber 12 Is shown having an upstanding elongated shape, and 
defines a substantially vertical passageway [[ehafinel]] 20 of substantially rectangular 
cross-section. Although a rectangular cross-section is described, any other suitable 
cross-section shapes are contemplated. The passageway [ [chann e l] ] 20 has an inlet 21 
at a top end thereof and an outlet 22 at a bottom end thereof. The dilution treatment 
chamber 12 shares a wall 23 with the preferably parallelepipedic transfer chamber 
[[eastf)g]] 13. Transfer apertures [ [lat e ral outl e ts] ] 24. positioned opposite the treatment 
fluids aperture 25 , are provided in the wall 23, between [ [ s uch that] ] the dilution treatment 
chamber 12 and the transfer chamber [ [cas i ng] ] 13. [ [ar e i n fluid communica ti e R]]. 
MorTOver, the dilution treatment chamber 12 may vary in cross-sectional dimensions. For 
instance, appropriate translating mechanisms may be provided so as to 
increase/decrease a length or width of the cross-section parameters of the dilution 
treatment chamber 12. 

Please replace paragraph [0034] with the following amended paragraph: 
[0034] The dilution treatment chamber 12 also has treatment fluid pressure- 
differential apertures 25 (herein three apertures, i.e., treatment fluid flew apertures), two 
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of which are horizontally positioned opposite the transfer aperture [ [latorol outlotsH 24 in 
the wall 23. between the dilution and transfer chamber 

Please replace paragraph [0035] with the following amended paragraph: 
[00353 Referring concurrently to Figs. 1. 2 and 3, the transfer chamber [[easingn 
13 defines an inner transfer chamber 30. The inner transfer chanr^er 30 has a funnel- 
shaped outlet 31 at a bottom end thereof, so as to collect selected components of particle 
stream [[a — particl e — group in — susp e nsion] ] and allow deceleration and mass 
reconcentration of the components for settling In the transfer chamber 30 13. 

Please replace paragraph [0036] with the following amended paragraph: 
10036] Referring to Fig. 5, a lateral particle separator 60, in accordance with 
another embodiment of the present invention, is received in the inner transfer chamber 30 
of the transfer chamber [[ea&b^] 13. The lateral particle separator 60 will be described 
in further detail hereinafter, and is used to cause a further particle group separation. 

Please replace paragraph [0037] with the following amended paragraph: 
[0037] Referring concurrently to Figs1, 2 and 3, the nozzle 14B and 14C are 
positioned opposite the transfer aperture [ [lat e ra l outl e ts] ] 24 of the dilution treatment 
chamber 12. The nozzle 14. m mav take various Qeometric shape and configurations. 
For instance, the nozzle [[ a p r o f o rr od - SG R figuFotion;] ] are connected to a pressure source 
so as to produce Qif^ieet]] a treatment fluid iet stream [ [ga se ous] ] (e.g. of any kind of 
elements) [ [fluid ( e. g., a i r o r any othor sutobl e gas, vyh e reby r e f e r e nce wi ll be mad e non - 
re str i ctive l y h e re i nafter to a i r or gaooous fluid)I l into the passageway [ [channel 20] ] of the 
dilution treatment chamber 12. For example, and non-limiting! v. the fluid includes air or 
any other suitable gas. 

Please replace paragraph [0039] with the following amended paragraph: 

[00383 Referring to Fig. 4, one of the nozzle 14 is illustrated in greater detail. The 

nozzle 14 has an inlet 40, by which it is connected to a pressure source, and an outlet 41 

Page 17 



02 SB'^d 



SHI 



609I-9et?-0Qt? 80:91 9003/20/e0 



Applicant No.: 10/776,176 
Amdt. dated May 28, 2005 
Reply to Office action of Nov. 2, 2005 

of elongated [ [ f ectangulaF] ] shape. The nozzle 14 has a diffusing diverQent/converQent 
body 42 between the inlet 40 and the outlet 41. 

Please replace paragraph [0039] with the following amended paragraph; 
[003S] In a preferred embodiment of the present invention, the diffusing body 42 
has an accumulator portion 43 connected to the inlet 40, and convergent tapered 
diffusing sectors 44 between the accumulator portion 43 and the outlet 41 . The diffusing 
sectors 44 are used in order to create a substantially uniform diffusion of treatment fluid 
a4f out of each of the nozzle 1 4. 

Please replace paragraph [0040] with the following amended paragraph: 
[0040] A gate 45 is displaceable vertically for the adjustment of the height of the 
outlet and surface area 41 . A connection flange 46 is used to secure the nozzle 1 4 to the 
dilution treatment chamber 12 opposite the treatment fluid [ [pfooGuro diffcront i al] ] 
apertures 25. It is also seen in Figs. 2 and 3 that the gate 45 can be accessed from an 
exterior of the apparatus 10, thereby enabling the rapid adjustment of the outlet size of 
the nozzle 14 from an exterior of the apparatus 10. 

Please replace paragraph [0041] with the following amended paragraph: 
[0041] The above-described configuration of the nozzle 14 enables a high- 
pressure, low-volume output of treatment fluid r Taaseous flu i d] ] into the dilution treatment 
chamber 12 to produce a high impact which is created bv a hioh velocity pressure jet 
[ phe paf4 i 6te] ] stream (e.g. moving at a relatively fast rate with short time exposure) with 
a relatively large kinetic energy^ this energy being transferred at least in part to the 
particles for projecting the particles at different distances depending of their masses and 
other characteristics . 

Please replace paragraph [0042] with the following amended paragraph: 

[0042] Accordingly, the output of treatment fluid let stream [[ gas e ous fluidi ] will 

decelerate at a high rate, and shut down rapidly in accordance with the distance, so as to 
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project [ [a e ntrain] ) in some instances described hereinafter given selected particle 
[[greup]] out of the dilution treatment chamber 12, for separation and to avoid creating 
[[e nh a ncing] ] turbulence in the transfer chamber Ig. [ [Such turbu le nce wou l d s l ow - down 
the s e tt l ing proc e ss in ttio trancfor chamb e r 30, for i nst a nc e , I f the apparatus 10 wer e 
fei God - for olasG l fying part i o l o groupo] ]. Also the treatment fluid is used for enhancing 
different processes of mixing and treating the diff erent components of particle stream bv 
impacting and projecting them in all directions in the dilution treatment chamber 

Please replace paragraph [004^ with the following amended paragraph: 
[00431 Referring concurrently to Figs. 1, 2 and 3, the pretreatment module 15 is 
connected to the [ [po s it i onod at tho] ] inlet 21 of the dilution treatment chamber 12, The 
pretreatment module 15 conveys the particle stream [ [from a particl e str e am souroerQuel ^ 
as convoyor C] ], to the inlet 21 of tljie' dilution treatment chamber 12. More specifically, 
the pretreatment module 15 will be used to produce specific passageway inlet conditions 
of the [[fep4he]] partide stream. 

Please replace paragraph [0044] with the following amended paragraph: 
[0044] In a preferred embodiment of the present invention, the pretreatment 
module 15 has a slide 60, sloping downwardly towards the inlet 21 of the dilution 
treatment. chamber 12. A deflector 51 is positioned between the slide 50 and the inlet 21 
of the passageway [ [channol] ] 20. The deflector 51 has a generally horizontal launch 
surface, but may also be oriented otherwise. As seen in Figs. 2 and 3, the slide 50 tapers 
towards the inlet 21 of the dilution treatment chamber 12, so as to have an outlet 22^ 
width generally equal to the inlet 21, width of the passageway [ [channe l ] ] 20 of the 
dilution treatment chamber 12. The slide 50 is preferably provided with guiding rails 52 
for guiding the particle stream (Figs. 2 and 3), The particle stream reaching the slide 50 
is preferably- unifonnly distributed toward the inlet 21 of the dilution treatment 
chamber 12, [ [and th e guiding -p a tte 52 ar e prov i ded to th i s offoct] ]. 

Please replace paragraph [0045] with the following amended paragraph: 
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[0045] A further slide 53 is optionally provided above the slide 50 so as to dampen 
the fall of the particle stream from the conveyor C. The slide 53 will absorb a portion of 
the downward foroe, and will absorb the lateral velocity transmitted from the conveyor C 
to the particle stream, such that the particle stream reaches the dilution treatment 
chamber 12 at predetermined velocity parameters. 

Please replace paragraph [0046] with the following amended paragraph: 
too46] It is contemplated to provide various geometries conficuration to the 
pretreatment module 15. For Instance, the slide 50 is herein illustrated as being generally 
a flat, inclined surface. However, it is contemplated to provide the slide 50 with a 
downwardly-tapered frusto conical shape, [ [whos e sma l l e st crops Goction would meet tho 
inlot 21 of tho d i lut i on, troatmont chamber 12] ]> Moreover, for such an embodiment, the 
slide 53 preferably has an upright conical shape. 

Please replace paragraph [0047] with the following amended paragraph: 
[0047] The apparatus 10. can process simultaneously or separately the particle 
stream for separation, mixing, or treatment. Now that the various components of the 
apparatus 10 have been described, the processing operation of a stream of particles [[a 
s e paration operat i on] ] of the apparatus 1 0 is set forth. 

Please replace paragraph [0048] with the following amended paragraph: 
£0048] Referring concun"ently to Figs. 1, 2 and 3. a partlde stream is fed by the 
conveyor C to the apparatus 10. The particle stream has a vertical [[telefaf]] velocity and 
will accelerate downwardly when leaving the conveyor C due to gravitational forces. 

Please replace paragraph [0049] with the following amended paragraph: 
[0049] The slide 53 will absorb a portion of the downward force of the particle 
stream, and stop the lateral velocity of the particle stream that had been transfen-ed to the 
particle stream by the action of the conveyor C. The [ [mass of] ] particle stream Is 
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directed by the slide 53 toward the slide 50 of the prelreatment module 16, at generally 
predetermined velocity conditions. 

Please replace paragraph [0051] with the following amended paragraph: 
[0051] The deflector 51 , having a launch surface, will deflect the particle stream so 
as to spread out [ [in i tiat e a break up of] ] the [ [mooG-of] ] particles stream. A [[tateral]] 
dilution will be the result of the deflection of the particle stream by the deflector 51. 
Accordingly, the particle stream will reach the dilution treatment chamber 12, having been 
subjected to a ma s® dispersion for the next dilution bv the treatment fluid velocity 
pressure oroduce with the nozzle 14, or with the distributor 14. Also the ore-treatment 
module are use for fluids stream [ [break up and to a horizontal dilut i on .]] 

Please replace paragraph [0052].wj1fi the following amended paragraph: 
£0052] A first one of the nozzles 14, namely nozzle 14A, will pro|ect a treatment 
fluid let stream [ pnjoot a i r] ] within the passageway [[ehannel]] 20 of the dilution treatment 
chamber 12 so as to cause a de-cohesion of the component and a mixing and 
distribution the different components of the particle stream over the cross-sectional area 
of the dilution treatment chamber [ [break up of tho mass of p a rticio stream into partldo 
groupo (Lo„ brooking down tho mass of particle stfcam)] ] and [ [cpr e ad out,] ] dilute 
and/oF creating space between the particles §feyps. [ P"his nozzl e 1 4 A - is - a te Q refeired to 
as a distr i butor, og it wil l b e distribut i ng tho part i cl e str e am ov e r a surfaoo ar e a of th e 
channo l 20.] ] As an alternative to a nozzle 14. a distributors 14^ [ [tho apparatus 1 0 ] ] may 
be provided with vibrating strainers, impellers, or the like, as will be illustrated hereinafter. 

Please replace paragraph [0053] with the following amended paragraph: 
C0053] The particle stream, having been subjected to a horizontal and a vertical 
dilution for a maximum de-cohesion of the different component before the next step of the 
treatment which continuing the de-cohesion in the same time of processing the treatment 
the particle stream now subjected to a relatively large de-cohesion creating a dilution [[ 
(i.o., break up or d i stribut i on) ,]] will be crossing a [[ horizontal flow] ] treatment fluid iet 
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stream [ [of air] ] substantially perpendicular to the particle stream in said faliina direction 
projected [ [as inj e ct ed] by [ [the socond] ] at least one others nozzle 14B, and the 
optional third nozzle 14C. The nozzles 14B and 14C [[mjeetll proiect aip treatment fluid , 
at a predetermined or variable pressure effect through the treatment fluid aperture 25, 
whidi are positioned opposite the transfer aperture glatoral outl e ts) ] 24, such that the 
treatment fluid iet stream aif will proiect the selected components of particle stream in the 
dilution treatment chamber [ [cany tho finor partiolo group] ] through the particle stream 
and/or out of the dilution treatment chamber 12. [ [channel 20,] ] bv the opening through 
the transfer aperture [ [ l ateral out l ets] ] 24, and into the [[Innef]] transfer chamber [ [of tho 
tran s fer cas i ng] ] 13, vwth w a high ratio of particle treatment fluid [[le-aif^ concentration. 
The projected treatment fluid [ [air inj e ct e d] ] by the nozzles 14 is at the predetermined 
pressure, such the other particles will not be projected out and remain in the particle 
stream depending. In other words, some particles are projected over a larger distance, 
which creates a separation of these particles from other particles present in the stream of 
particles [ [coarso particl e group w ill not be entra i ned out of th e chann e l 20 by tho air 
flew]]. The dilution that has taken place previously i$ an important factor in the different 
processes of separation , mixing or treating [ [of th e fin e partio l os from the coarse 
p a rticl es ] ]. The magnitude of the pressure of treatment fluid protected [ [a i r inject i on] ] will 
have a direct effect on the particles being withdrawn from the particle stream in the 
dilution treatment chamber [[eha«fiei]] 20. It is pointed out that the vertical distance from 
the inlet 21 to the nozzle 14B is an Important ffoGOontial] ] factor in diluting the particle 
stream to facilitate the subsequent [ [soparation] ] processes [ [of th e particl e groups] ] so 
as to increase the contact with the treatment fluid [ [fluid/partiolo oontacst] ] . 

Please replace paragraph [0054] with the following amended paragraph: 
[0054 J Although, plurality of [[three]] nozzles (namely 14A, 14B and 14C) are 
described, the number of nozzles 14 is variable according to the present invention. The 
apparatus 10 is operative with a single nozzle 14 including [ [opposite aoB a treatment 
fluid aperture 25, but a plurality of nozzles 14 may be serially added on the dilution 
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treatment chamber 12 to increase the efficiency of the operation taking place within the 
dilution treatment chamber 1 2. 

Please replace paragraph [0055] with the following amended paragraph: 
C005S] Thereafter, the selected fine particle QjSFeisi^]] exits through the transfer 
chamber outlet 31 at the bottom of the [pnneiQ] transfer chamber 30 13 [[of tho tronsfor 
cas i ng 13] ] after settling, whereas the remaining oarticle stream [ [ooarso particio groupB 
cojrrtinues its into the dilution treatment chamber 12 toward the dilution treatment 
chamber outlet 22. 

Please replace paragraph [0056] with the following amended paragraph: 

C0056] As mentioned previously, the apparatus 10 of the present invention is 

usabje [ Ccan also bo tised]] for simultaneous or separately process and for mixing^ 

[[and/or]] treating the different components of particle stream, depending on the 

adiustment of the noz zle 14. the dilution rate and the impact force [[particle and/or fluid 

str e ams} ]. Therefore, a processing mixing/treating operation of the apparatus 10 is set 

forth. 

Please replace paragraph [0057] with the following amended paragraph: 
[00S7J Referring to Fig. 1. particle [[ and/or fluid] ] streams to mix/ and/or treat [[afe 
f e d by tho conveyor C, and pocsibly o th or convoyors - dr particle and/or fluid sources (not 
shown) to tho apparatus 10. Tho partic le and/or fluid strcam c ] ] have horizontal and 
yertiral [ [a latoro l]] dilution velocity and will accelerate downwardly when leaving their 
source due to gravitational forces as similarly set for the separate process, rust different 
adjustment will be take place as described previously . 

Please replace paragraph [0058] with the following amended paragraph: 
rooss] A first one of the nozzles, namely nozzle 14A, will laterally project treatment 
fluid jet stream with velodtv pressure effect [ [inj e ct fluidj ] or any other suitable fluid or 
particle jet, within the [[ehaiweg] passaaewav 20 of the dilution treatment chamber 12 so 
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as to cause a turbulence^ and move in all directions the different components of particle 
stream for another step of de-cohesion for ffa-fniXr]] mixing and/or treating ffofi-a • 
tr e atment oq ] the particle and/or fluid streams. The treatment fluid iat stream 
[ [nu i d/partido i njootod] ] protected by the nozzle 14A at_a ie-ef predetermined pressure 
depending of the adjustment of the pressure source and the nozzle date 41. to oroduna 
the different jet stream impact forces through the partlcie stream to be miyad so as to 
have a variable effect relative to the size, mass and other characteristics of the particles 
and/dr fluid streams. The nozzle 14A fluid proie^ s [liRjeets-aligj treatment fluid, or any 
other suitable fluid, at high pressure and low volume. 

Please replace paragraph [0059] with the following amended paragraph: 
C0059] In option, we can use the opposite transfer apertures nNeral outlots]] 24 
55!!iich are not used In the mixing process of the apparatus 10. The nozzles 14B and 14C 
are optionally used with the opposite transfer aperture [ g a teral outlotoH 24 being blocked 
with the gate 26, so as to create further turbulence, as it Is contemplated to provide a 
prurality of the nozzles 14 to [[©flhanee]J create different rate nf mixing of different 
c omponents of particle [ [end/or fluic fn stream in the dilution treatment chamber 
[lehaRHeq] 20, [[eM©F]] atTd treating the different comonnpnt particle stream bv the 
.treatment fluid iniected [ [and/or f l uid otroamo] ]. Additional nozzles may also be added to 
the apparatus 10. 

Please replace paragraph [ODBC] with the following amended paragraph: 
[0060] Thereafter, the mix or treated matter, resulting from the mix/treatment of the 
particle and/or agent stream [ [fluid s troama] ], continues its drop into the deconcentration 
[[dtfertien]] treatment chamber 12 toward the outlet 22. Also the transfer aperture ara ■ 
for exiting the mixed or treated particle stream 

Please replace paragraph [0063] with the following amended paragraph: 

10063] More specifically, the lateral distributor 60 operates with the principle th^t 

the distance traveled r fbv the partiHnr r^rrinn m th^ n irfrom tho d iluti o n 
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chamber 12] ] is a function of the particle size parameters (e.g.. surface area. mass). 
Accordingly, coarser particles will travel a shorter distance than finer ones, whereby the 
coarser particles will be collected by the upstream sector 61 . Therefore, a farther particle 
group separation takes place with the lateral distributor 60. The hence separated particle 
groups are collected separately at the segmented outlet portion 62. 

Please replace paragraph [0064] with the following amended paragraph: 
.-"1*.].. Referring to Figs. 3 and 7, recuperation trays 70 are provided below each of 
the transfer apertures [ [ l atora l o ut l otc] ] 24 of the dilution treatment chamber 12. More 
specifically. It is possible that components of particle stream [^aFtieles]] that should 
selectively remain with the dilution treatment chamber 12 are deflected out of the transfer 
a P^urg g l atoral out l o t e] ] 24. [ [ tt-i s antioipotod that] ] These [[eeai«eF]] particles will not 
travel a long distance out of the transfer aoerttire [ [latera l outlets] ] 24 due to their stee 
mass parameters. Accordingly, the recuperation trays 70 are provided to collect these 
particles, as they are positioned directly below the apertures 24. These particles are 
returned to the dilution treatment chamber 12 by the sloping shape of the recuperation 
trays 7Q. 



Please replace paragraph [0065] with the following amended paragraph: 
[0065] Moreover, the recuperation tray 70 illustrated in Fig. 7 [[also offocts a]] have 
various configurations also effects a particle separation. More specifically, the 
recuperation tray 70 as has a first sector 71 and a second sector 72. The first sector 71 
collects the particles that should not have left the dilution treatment chamber 12. whereas 
the second sector 72 collects rapidly falling particles, of a grade just below that of the 
particle group remaining within the dilution treatment chamber 12. It is pointed out that 
the second sector 72 is connected to its own outlet. 

Please replace paragraph [0066] with the following amended paragraph: 

[0066] Also, the recuperation tray 70 may be pivotally connected at a bottom edge 

thereof to the wall of the dilution treatment chamber 12, This would enable adjustment of 
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an angle of the recuperation tray 70 with regard to the vertical, as a function of the 
particle stream/ P^ article group] ] being selected Keeparatod]]. 

Please replace paragraph [0067] with the following amended paragraph: 
[00671 Fig. 43 8 and 4S 9 illustrate alternatives of the nozzle 14A [[for uoo in tho 
d i lution procooo] ]. In Rg. 8, an Impeller is shown at 80. In Fig. 9. a laterally reciprocating 
strainer Is generally shown at 90. Both these alternatives will cause a dispersion and 
It^offe©*^ dilution of the particle stream. Other alternatives include fens, electrostatic 
or magnetic emitters (e.g., in accordance with the type of particles stream being treated), 
as well as any mechanical or ultrasound system. 



Please, replace paragraph [0068] with the following amended paragraph: 
[006B3 It is also contemplated to inject additives to the particle stream being diluted 
in the diJution treatment chamber 12. For Instance, an aperture such as one of the 
freatment fluid pressure-differential apertures 25 can be used with a suitable injection 
system (e.g., [[btewef]] pressure source and conduit combination) to inject any kind of 
treatment agent [[eetef (e o . in th n f o rm of a powdo i)]] to the particle stream being diluted 
in the dilution treatment chamber 12, or to particle Osfoy^}] being mixed therein. 

Please replace paragraph [0069] with the following amended paragraph: 
too69] It Is also contemplated to provide a plurality of the apparatus 10 in series, 
with a conveying system transporting/conveying the output of an upstream one of the 
apparatus 10 to a downstream one. Alternatively, a pair (or more) of the apparatus 10 
may be positioned in parallel and/or share a common transfer chamber 30 13, to collect a 
gor^Ponent of particle stream [ [oarticio group] ]. In such a case, the transfer 
chamber 30 13 could be used to mix a different comnnnents of nart ir^te cfr^^n, Upartiele 
ff©«p]] from a first dilution treatment chamber 12 with other comoonftnts of nartM^ 
sfegam [ [a particio group] ] of a second dilution treatment chamber 12. 

Please replace paragraph [0070] with the following amended paragraph: 
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[0070] For instance, referring to Fig. 10, an apparatus in accordance with an 
alternative embodiment of the present invention Is generally shown at 10'. The apparatus 
IC is similar to the apparatus 10 of Fig. 1 in that the apparatus 10' has a dilution 
treatment chamber 12, nozzles 14 (herein four nozzles for the dilution treatment chamber 
12), and a pretreatment module 15'. The pretreatment module 16' shows a different 
shape (e.g., with a conical slide 53'), but operates in a fashion similar to that of the 
pretreatment module 15. The apparatus 10' has a transfer chamber Ueasifl§B 13' in 
^^J?*^ secondary separation and/or mix and/or treat is perfomied. 

Please replace paragraph £0071] with the following amended paragraph: 
C0071] More specifically, the transfer chamber ffsasifjQ]] 13' has a transfer plate 
iOO. a diluUon treatment chamber 102, nozzles 104, and a second transfer rhamh^r 
[[eubeastng]] 106. The components of particle .stream [[particlo group]] reaching the 
transfer d jamber [[easlRgI] 13' from the dilution treatment chamber 12 will drop into the 
inlet of the dilution treatment chamber 102, or will settle onto the transfer plate 100, to 
then reach the inlet of the dilution treatment chamber 102. 

Please replace paragraph [0073] with the following amended paragraph: 
[00731 The dilution treatment chamber 102 is illustrated having the nozzles 104A. 
104B. and 104C. The nozzle 104A serves the same function as the nozzle 14A of Fig. 1 . 
namely to distribute [[bFeak^Gwnj] the particle stream [[gfeup]] that has reached the 
dilution treatment chamber 102. The nozzle 104A can be replaced with other devices, 
such as those illustrated in Figs. 42 8 and 4^ 9. 

Please replace paragraph [0074] with the following amended paragraph: 
too74i The nozzles 104B and 104C serve the same function as the nozzles 14B 
and 14C of Fig. 1, and are thus positioned opposite the transfer anarf. ta ff iotn^. ^^♦.jj 
110. through which selected components of nartiri^ cfr^^^ a [[particlo group]] will be 
forced ouL to reach the transfer chamber [[subeasms]] 106 and settle therein. The 
removed particle [fereup]] will exit through outlet 112. whereas the remainino particles 
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Applicant No.: 10/776.176 
Amdt dated May 28, 2005 
Reply to Office action of Nov. 2, 2005 

[ [group romaining In tho dilution - troatmont chambor 1Q 3 M will exit through dilution 
treatment chgmfry outlet 114. Recuperation trays 116 are adjustable similarly to the 
recuperation trays 70 of the preferred embodiment. 

Please replace paragraph [007q with the following amended paragraph: 
[0075] Accordingly, the output of the apparatus 10' are is three different 
componem^ particle groups, with their separated and/or mixed, and/or treated th© particle 
S^PyP.®*? ^^^^ the passageway 20. 102. and transfer chamber [[syboasiftg]] 106 
[ [bo i ng tho finoot] ]. It is pointed out that the treatment fluid iet stream [[gacoouc flukq] 
output of the nozzles 14 and 104 is adjusted In view of the desired stee process of the 
stream of particles selected ( [partic i o group sj]. The dilution transfer chamber [[easifig]] 
13' [leae-be]] are used for separating, mixing or treating, as described previously for the 
apparatus 10. 

Please replace paragraph [0076J with the following amended paragraph: 
£0076 J Amongst the various process that can take place with the apparatus 10-10* 
of the present invention, it is contemplated to separate, treat, [[elassify (with an initial stop 
of coparation) ]], mix. add, vaporize, clean, calibrate, or eliminate components [[fines]] 
from particle streams. Other treatments, such as painting, coating, sandblasting, of 
cleaning, and so forth can be effected with the apparatus 10:^01 of the present Invention. 
Existing batch processes, such as the injection of gas or chemicals into soft drinks, can 
be converted to continuous processes using the present invention. 

Please replace paragraph [0077] with the following amended paragraph: 
[0077] The differential velocity pressure in the dilution treatment chamber 12 can 
be controlfed electronically and the apparatus 10 may be combined to magnetic, 
electrical, ultrasound, electronic, and electromagnetic systems. 

Please replace paragraph [0078] with the following amended paragraph: 
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Applicant No.: 10/776,176 
Amdt dated May 28, 2005 
Reply to Office action of Nov. 2, 2005 

[0078] The apparatus 10J01 can be used with all kinds of materials, such as- 
mineral. vegetable, biological, or organic aggregates, as well as with fertilizers, treatment 
or transformation residues, waste, food products, drugs and other phannacGutical 
products, powders, agriculture related products, chemical or metallurgical products, 
compost, plastics and composites, paper, soil and bio-soil, ashes, crushed stone, 
ceramics, coal, and anv kind of suitable alemenfft 

^'^^^f .'^P'^^® paragraph [0079] with the following amended paragraph: 
[00791 The apparatus Kyoi of the present invention is relatively small. 
Aooordingly, it is possible to place the apparatus lO^LQl at various parts of a process due 
to these advantageous features. The apparatus 10£lO: enables large quantities of 
particles/[[fl«i^] streams to be treated in a relatively limited amount of space, with little 
w^r of material, low energy consumption and, in some embodiments, no moving parts 
(i.e., depending on the choice of the type of dilution). 

Please replace paragraph [OOao] with the following amended paragraph: 
[0080) The apparatus ICMO: can be used as part of a multi-step or multi-pass 
P''°^®- CI Moroovor although.] ] For instance, the preferred embodiment includes ©n^y a 
transfer chamber 13 , lOR . [ [mottling cav i tyr] ] for the collection of the selected particles. 

gan outflow of air for tho part in i r n mm n ininn i i - j i , ■ r^^r. an option] ]. 

The apparatus 10£I0: is made of rigid materials, such as metals, polymers, and so forth . 
It is pointed out that aside from the slide 53. the apparatus 10£LQ1 goes through limited 



wear. 
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APPARATUS AND METHOD FOR PROCESSXMG A STREAM OF PARTICUES 

[0001] This application claims priority on Canadian Patent 

Applications No. 2^421,246, filed on February 12^ 2003/ No. 
2,419,451, filed on February 21/ 2003, and No. 2/436,086, 
filed on July 18, 2003. 

BACKGROUND OF THE INVENTION 

1, Field Of the Invention 

[0Qoi2] The present invention is concerned with a method 

and an apparatus for processing, a stream of particles - 

2'^' •• Background Art 

[0003] Previously known techniques and methods are 

currently used for the separation of aggregates into particle 
groups. For instancer gravity classifiers, inertial 

classifiers, centrifugal classifiers, and cyclone separators 
are well known and used technologies. Amongst other patents, 
Canadian Patent No. 2,257,674, issued on January 7, 2003 to 
Cordonnier et al., discloses an air classifier with 
centrifugal action. Canadian Patent Applications 

No. 2,068,935 (by Tyler et al . ) and 2,294, 829 (by Gruenwald) 
respectively describe an air separator and an air 
classification of water-bearing fruit and vegetable 
ingredients for peel and seed removal and size 
discrimination . 

[0004] Another known separation method is gravity 

separation by elutriationl In this process, a predetermined 
particle group is lifted by an airflow against the force of 
gravity. A finer particle is collected by an upwardly 
positioned collector, whereas coarser particles overcome the 
airflow to be collected at a downwardly positioned collector. 
The amount and velocity of air has a direct effect on the 
particle group that is collected by the upwardly positioned 
collector. 
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• [0004.A] One of the existent technologies/ described in U,S, 
patents No. 2,003,899 and No. 5,259,i510, uses a laxge volume 
of blown and sucked air to collect the particles to be 
filtered. Several steps are performed to break down the 
particle stream. Some steps use dejflectors and other steps 
entrain particles with blown or sucked air. Steps wherein 
air is blown to entrain the particles according to their 
different masses and allow to collect them further along in a 
filtration equipment. The sucked air is used to collect the 

i 

volume of blown air and the entrained particle that are in 
suspension therein- This method; uses relatively large 
volumes. of air for lower-mass particles- 

SUMMT^Y OF XNVE19TZOK 

[ooosi It is therefore an aim of the present invention 

provides a novel apparatus and methoid for processing a stream 
' of particles. ; 

[C006] It is a further aim of the' present invention causes 

i 

a dilution of a particle stream and is related to the 
enhancement of different processes ;of the separation and/or 
mixing, and/or treating of the different particle stream 
components having different masses ^ separately and/or 
simultaneously. 

[00071 It is a further aim of the present invention 

provides a novel apparatus and methojd for separating, mixing, 
and treating different components of! a particle stream having 
different masses separately and/or simultaneously. 

[0008] ' It is a further aim of the present invention is 
related to an apparatus for separating a particle stream into 
different particle groups, and mixing different particle 
groups into a particle stream ulsing minimum space and 
treatment fluid volume so as to be cost and space efficient. 

[0009] It is a further aim of the present invention 

provides a novel apparatus and methoid for separating particle 
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streams into particle groups and mixing, treating different 
particle groups having different masses, 

[OOiO] It is a further aim of the present invention to 

reduces a need for conventional dust collection systems- 

[0011] A fev* factors are considered in creating 

separation, mixing or treating equipment- For instance^ it 
is desired that the amount of treatment fluid used in these 
processes be kept low- 

[0011 ♦a] In a broad aspect, the invention provides a method 
for processing a stream of particles/ the stream of particles, 
flowing substantially along a stream flow direction. The 
method comprises directing a diluting flow of fluid towards 
the stream of particles, the diluting flow of fluid flowing 
substantially along a diluting flow of fluid direction, the 
diluting flow of fluid having a velocity and density creating 
a jet stream such that the velocity pressure of the fluid 
produces a diluting impact force on the particles causing th^ 
particles to move in a direction substantially parallel to 
the diluting flow of fluid. 

[0011. B] In some embodiments of the invention, the method 
includes directing a diluting flow of fluid towards the 
stream of particles, the diluting flow of fluid flowing 
substantially along a diluting flow of fluid direction, the 
diluting flow of fluid having a velocity and density such 
that the fluid produces a diluting impact force on the 
particles causing the particles to move over a first distance 
in a direction substantially parallel to the diluting flow of 
fluid while the fluid produces the separating impact force 
and to move over a second distance in a direction 
substantially parallel to the diluting flow of fluid after 
the fluid has produced the diluting impact force, the 
diluting impact force being of a magnitude and a duration 
such that: 

COOil^c] the particles are substantially separated from each 
other by the diluting flow of fluid; and 
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COOXX.D] the second distance is substantially larger than 
the first distance . 

too3.a..si For example, the diluting flow of fluid has a 

relatively high velocity pressure producing relatively high 
impact jet stream. 

COOXX.F] In another broad aspect, the invention provides an 
apparatus for processing a stream of particles* The apparatus 
comprising: 

COOix.G] a substantially upstanding dilution treatment 
chamber, the dilution treatment chamber defining an upper 
chamber end and an opposed lower chamber end, the dilution 
treatment chamber having a chamber passageway extending 
between the upper and lower chamber ends;* 

(0011.6] a source of compressed fluid; and 

£0011. z] a nozzle 14, for creating a jet stream, the nozsXe 
including 

CooiLO*] a nozzle inlet 40, in fluid communication with the 
source of compressed fluid; 

[0011. Kj a nozzle outlet 41, in fluid communication with the 
chamber passageway for releasing the jet stream into the 
chamber passageviay; 

£0011.1.] a nozzle passageway 43, eKtending between the 
nozzle inlet and the nozzle outlet. 

[OOll.H] For the purpose of this description, the term 
particle applies both to solid particles and to fluid 
droplets. Therefore, the above -de scribed method and 

apparatus are both applicable to the processing of liquids - 

[OOll.H] Also, for the purpose of this description, the term 

processing refers to any process performed on the particles- 
Examples of such processes include mixing, separating and 
treating the particles. 

£0012] For example, and non-limitingly, in accordance with 

the present invention, there is provided an apparatus for 
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separating differenr components of a particle stream or 
mixing or treating the same<. or any combination thereof- The 
apparatus includes a dilution treatment chamber 12^ defining 
for instance a parallelepipedic upstanding passageway 20, 
having a particle stream inlet 21, at a top end, and a 
dilution treatment chamber outlet 22, at a bottom end/ the 
dilution treatment chamber 12, being adapted to receive a 
particle stream at the inlet 21, such that the particle 
stream falls toward the dilution treatment chamber outlet 22; 
a transfer chamber 13, adjacent to the dilution treatment 
chamber 12, and defining a transfer chamber 13, adapted to 
receive a part or all the selected cort^onents separated from 
the particle stream; a transfer chamber 13, sharing a wall 
23, with the dilution treatment chamber 12; at least one 
transfer aperture 24, laterally positioned with respect to 
the dilution treatment chamber 12, and allowing communication 
between the dilution treatment chamber 12, and the transfer 
chamber 13; a distributor 14, in passageway the dilution 
treatment chamber 12, or a at least one nozzle 14, for 
creating the impact force produce by treatment fluid 
pressure- jet stream action situated between the particle 
stream inlet 2S, and at least one transfer aperture 24, fox 
mixing and distributing the different components of the 
particle stream over a surface area of the dilution treatment 
chamber 12, and; at least one treatment fluid aperture in the 
dilution treatment chamber 12, and below the distributor 14, 
adapted to allow the projection of the treatment fluid jet 
stream between the dilution treatment chamber 12, and the 
transfer chamber 13, and through the particle stream, tO 
project the selected components away through the transfer 
aperture 24, in the transfer chamber 13, and exiting through 
the transfer chamber outlet 31, with a part of particle 
stream remaining in the dilution treatment chamber 12, and 
exiting through the dilution treatment chamber outlet 22, the 
apparatus being adapted to be connected to a adjustable 
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positive pressure source to create the different rate of jets 
stream pressure effect. 

t00l3] In accordance with the present invention, there is 

also provided a method for separating different components 
having different masses of particle stream into different 
groups, or mixing or treating different components of 
particle comprising the steps of: i) spreading out the 
particle * stream by subjecting the particle stream to a slide 
50^ for guiding and accelerating the stream in direction of 
to a deflector before inlet 21, of the dilution treatment 
chamber 12; ii) distributing a particle stream over a 

surface area of the dilution treatment chamber by subjecting 
the particle stream to a nozzle treatment fluid pressure 
effect, or a distributor 14, for horizontal dilution; iii) 

vertically diluting the partiOle stream by directing the 
particle stream in the dilution treatment chamber 12, to a 
falling condition accelerated by means of gravity; iv) 

projecting the different components of particle stream by 
subjecting the particle stream to a treatment fluid at 
predetermined or various velocity pressures through a nozzle 
14, with adjustable orifice outlet 41, which produced the 
different pressure jet stream impact force related to the 
kinetic energy transfoarmation creating a high impact. The 
treatment fluid impacts all or part of the different 
components depending of the adjustment of the fluid volume, 
velocity and pressure across the particle stream in said 
falling condition. The impact forces are transmitted to the 
different components of the particle stream in order to move 
and project them across . the surface area and within the 
volume of the dilution treatment chamber 12. The impact force 
increases the spacing between the particles. These impact 
force produce a relatively large mass dilution of the 
particles stream. These process dilute the particle masses 
for a instantly dilution of the previous masses • The 
dilution allows projection of the different component of 
particle stream away from a remainder for the separation 
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process and let the different groups of components exit and 
separate locations. The jet stream projects all the 
different components in all directions in the dilution 
treatment chamber for misting. These processes may also use 
any suitable treatment fluid for treating the particle 
stream* 

C0014] Still further in accordance with the present 

invention r there is provided an apparatus for at least one of 
mixing and treating particle and/or stream^ comprising a 
dilution treatment chamber 12, defining an upstanding 
passageway 20, having an inlet 21, at a top end, and an 
outlet 22, at a bottom end, the passageway 20, being adapted 
to receive said particle and/or fluid streams at the inlet 
such that said particle and/or streams fall toward the 
outlet; at least one treatment fluid aperture 25, in the 
dilution treatment chamber 12, adapted to create a generally 
lateral flow of at least one of a fluid and jet within the 
passageway 20, to create a turbulence in the passageway 20, 
for at least one of mixing said particle and/or streams . and 
treating said particle and/or fluid streams, whereby a 
mixture and/or treated matter will exit the passageway 20, at 
the outlet 22; and a positive pressure source connected to 
the fluid flow aperture to create the lateral flow of at 
least one of the fluid and the particle with a jet stream 
having a high velocity pressure- 

C0015] Still further in accordance with the present 

invention, there is provided a method for at least one of 
treating and mixing particle and/or fluid streams, corr^rising 
the steps of: i) vertically diluting particle and/or fluid 
streams by directing particle and/or fluid streams to a 
falling condition; ii) creating a lateral flow of fluid 
and/or a particle jet stream with high velocity pressure 
across the particle and/or fluid streams in said falling 
condition for at least one of mixing the particle and/or 
fluid streams by the a turbulence resulting from the lateral 
flow of fluid and/or particle jet stream, and treating said 
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particle and/or fluid with a treatment: fluid; and 
iii) collecting the mixture and/or treated matter below the 
lateral £low« 

[0015 .A] In some embodiments of the invention, the method 
and apparatus lets the particles decelerate, agglomerate and 
settle in the transfer chamber 13, and exiting by the 
transfer chamber outlet 31. 

C0015.B] Advantageously, the claimed apparatus is able to 
process relatively large quantities of particles relatively 
fast- 

BRIEF DESCRIPTION OF THE DRAWXNGS 

10016] Having thus generally described the nature of the 

invention r reference will now be made to the accompanying 
drawings, showing by way of illustration a preferred 
embodiment thereof and in which: 

[00171 Fig. 1 is a schematic view of an apparatus 10, for 

proce3sing a particle stream in accordance with a preferred 
embodiment of the present invention, and of a method for 
separating the particles stream; 

[ooiB] Fig. 2 is a perspective view of the apparatus in 

accordance with a preferred embodiment of the present 
invention; 

[0019] Fig, 3 is a further perspective view of the 

apparatus of Pig. 1; 

[0020] Fig. 4 is a perspective view of a nozzle to be used 

with the apparatus of the first embodiment; 

tO02ii Fig. 5 is a perspective view of the apparatus in 

accordance with a second embodiment of the present invention; 

[0022] Fig. 6 is a perspective view of a lateral particle 

separator to be used with the apparatus of the second 
embodiment ; 

[0023] Fig. 7 is a perspective view of a recuperator tray 

of the apparatus; 
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C00243 Fig* 8 is a scheniatic view of an mechanical 

distributo3^ impeller used to create horizontal dilution of a 
particle stream in accordance with an alternative embodiment' 
of the present invention; 

[0025] Fig, 9 is a schematic view of a latera-lly 

reciprocating strainer in accordance with a further 
alternative embodiment of the present invention; and 

[0026] Fig. 10 is a schematic view of an apparatus for 

separating particles stream in accordance with a still 
further alternative embodiment of the present invention- 

[0026. JL] Fig. 11 is a schematic transversal section through 
the dilution treatment chamber 12, in order to clarify the 
details of the movable side wall of the passageway 20, 

DESCRXPTIOM OF THE PREFERRED EMBODIMENTS 

[0027] It is pointed out that the present invention is 

associated with processing a stream of particles for 
separatingr mixing or treating, or any combination thereof/ 
the different components having different properties of a 
particles stream. For exait^le, the components have different 
masses. The term ^^particles stream" is broadly used herein 
to designate a different component mass of particles, 
granules, pellets, and other elements such as any kind of 
solids and/or fluids of different mass and volume gathered 
together. Various uses of the present invention are defined 
hereinafter, for which the components and/or elements that 
are processed is referred to as particle stream. Also, the 
present invention uses the high velocity pressure of a jet 
stream which contains a relatively large kinetic energy. 
This energy is transferred at least in part to particles 
stream components to move, distribute, project, and settle 
the different components of the particle stream. A jet 
stream is defined on a high impact speed air stream blowing 
and producing high energy in relatively short time exposure. 
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[00281 Referring to the drawings, and- more particularly to 

Fig. 1, an apparatus for processing a stream of particles 
generally shown at 10. The apparatus 10/ shown in the 
drawings is a t2^ical apparatus according to the invention - 
The reader skilled in ' the art will readily appreciate that 
many other geometric shapes and configurations are within the 
scope of the invention. The apparatus 10, has a 

siibstantially parallelepipedic dilution transfer chaniber 12, 
a substantially parallelepipedic transfer chamber 13 adjacent 
to the dilution treatment chamber 12, sharing a wail 23, 
between the transfer chamber 13 and the dilution treatment 
chamber 12, a nozzles 14 serially mounted on the dilution 
treatment chamber 12, and a pretreatment module 15. It is 
pointed out that the nozzles 14 are affixed with letters iti 
various figures, whereby reference to the nozzles 14 will 
relate to all nozzles (e.g., nozzles 14A, 14B and 14C) / while 
reference to a specific one of the nozzles vxill include an 
affixed letter. 

[0029] The dilution treatment chamber 12 performs a 

dilution of a particle stream by producing a de-cohesion of 
the different component gathered together in the particle 
stream with a treatment fluid impact force. The treat^nent 
fluid is a fluid that is involved in the separation, mixing 
or any other suitable treatment of the particle stream. The 
intact force is created by a jet stream of a fluid. More 
specif icallyr the impact force is created by a high velocity 
pressure of the fluid exerted on the particles, which is the 
only component of the stress tensor describing the 
fluid/particle interaction that may produce an impact. The 
other non-zero components of this stress tensor represent 
frictional forces between the fluid and the particles- In 
some embodiments of the invention, the treatment fluid impact 
force creates a relatively large distance between the 
particles. The extent to which the particles are diluted on 
many parameters. For example, the following parameters 
influence the dilution: 1) surface area of the dilution 
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treatment chamber 12; 2) adjustment of the jet stream impact 
force; 3) nuinber of stage of projection of the treatment 
fluid; 4) length of the dilution treatment chamber 12, among 
others. All these parameters determine the de-cohesion rate 
between each component and the dilution of the particle 
stream masses. 

rooas.Aj The nozzle jet stream and the action of gravity 
perfo3:m a step of separation, and/or mixing and/ or treatment 
of the different components of the particle stream. 

t0029.B] High impact is created by a high speed movement 
with . a very short time exposure creating the velocity 
pressure Jet stream. Jet stream is defined an a high impact 
speed air stream blowing and having high kinetic energy. The 
high impact force is proportional with the square of the 
velocity of the treatment fluid. For example, to obtain one 
hundred Newton forces with high velocity pressure, you will 
use one mass of treatment fluid by ten speed squares in 
comparison of hundred mass of treatment fluid by one speed 
square. This example prove that the speed of the treatment 
fluid is the most important factor to create the force, 
[ooas^cj One other step to increase the dilution rate of the 
particle fluid stream is performed when the stream ' reaches 
the inlet of' the passageway 20, of the dilution treatment 
chamber 12. A distributor 14, one or more nozzles 14, or 
both then dilute many times the previous mass concentration 
of the particle fluid stream. In embodiments of the 
invention wherein a nozzle 14, is present, the nozzle creates 
a treatment fluid jet stream, which in turn creates an impact 
force through the action of the high velocity pressure of the 
treatment fluid. As described in • further details in this 
document, a relatively large high kinetic energy is thereby 
transferred to the components of the particle fluid stream to 
move the components for distributing the particle fluid 
stream on the cross section area of the dilution treatment 
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chamber. These processes dilute many times the mass 

concentration of the particle fluid stream. 

[0029-ci After this step, the particle stream accelerates as 
it falls through the passageway 20, of the dilution treatment 
chamber 12. This further multiplicate the dilution of the 
particles stream to obtain a dilution of the particles stream 
suitable for the next processes. 

£0029. «3 The dilution achieved is related to the length of 
the passageway 20, and the dilution treatment chamber 12. 
This length allows for increasing the previous speed of the 
particle fluid stream, which is accelerating under the 
influence of gravity- Since the particle stream accelerates, 
mass conservation requires that the particle stream be 
diluted. This multiplication of the dilution is related on 
the speed up to which the particle stream is accelerated. 
The length of the dilution treatment chamber 12, and the 
location of the nozzles 14, are selected such that a dilution 
factor suitable to achieve successfully the separation, 
mixing or treatment to perform is obtained • After this step^ 
the particle stream reaches at least one other nozzle that 
also produces a treatment fluid jet stream impact force wi^h 
a high velocity pressure impacting through the particle 
stream in the dilution treatment chamber 12, to move the 
particle or fluid. The total distance over which tie 
particles are moved depends on the masses of the different 
components of the particle stream and the magnitude of tie 
impact force. 

£0029. yj At this stage, the particle stream has been diluted 
many times and its speed has been increased many times. Tlie 
particles contain relatively large amounts of kinetic energy 
because of their relatively high speeds. Therefore, tile 
velocity pressure with the high speed produced by a nozzole 
14, • is set for creating a relatively high impact force tjo 
move the particle stream over a first and also a secon|d" 
distance in transversally direction of the particle fluijd 
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steam ±n the falling direction. Tq perform this high impact 
force action^ which is related to the square of the speed at 
the outlet 41, of the nozzle 14, by the mass of the treatment 
fluid, this method uses a relatively small amount of 
treatment fluid having a relatively high speed- The treatment- 
fluid is then able to move laterally at least a portion of 
the particle stream without floating and entraining big 
amounts of air with the particle . 

10029. G] The treatment fluid jet stream speed decreases 
faster than the speed of the particles that have been 
impacted by the treatm^ent fluid due to the higher inertia of 
the particles. This causes the particles stream to move over 
a first and second distance due to ballistic effects, the 
total of which is relatively higher than a distance over 
which the treatment fluid moves. The velocity pressure and 
the speed of the treatment fluid create relatively large 
effects with a relatively small volume of the treatment 
fluid, 

100303 The transfer chamber 13 is in fluid communication 

with the dilution treatment chamber 12 and receives selected 
components groups of particle stream and a remainder of the 
particle stream in the dilution treatment chamber 12. 

[00311 The nozzles 14 are used to create the dilution of 

the particle stream in the dilution treatment chamber 12 and 
to project a jet stream (to be discussed hereinafter) that 
distributes^ mixes^ treats or separates the different . 
components of particle stream. Moreover, the nozzles 14 are 
used to project the treatment fluid in creating a jet stream 
at different rate and velocity pressure which selects the 
type of process, by projecting away from a remainder for 
separating, in all directions the different components for 
mixing, by injecting the treatment fluid for treating the 
different components of particle stream. All these processes 
may be performed sequentially or simultaneously, using one or 
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a plurality of nozzles for separate or simultaneous 
processing . 

t0032] The pretreatment module 15 is used to guide and 

spread out the particle stream toward the dilution treatment 
chamber 12, such that the particle stream will have 
predetermined velocity. The velocity will cause a dilution 
of the particle stream. 

DILUTION TREATlSflENT CHAMBER 12 

E0033] Referring concurrently to Figs. 1, 2 and 3, the 

typically parallelepipedic dilution treatment chainber 12 is 
showri having an upstanding elongated shape, and defines a 
substantially vertical passageway 20 of substantially 
rectangular cross-section. Although a rectangular cross- 
section is described^ any other suitable cross-section shapes 
are contemplated. The passageway 20 has an inlet 21 at a top 
end thereof and an outlet 22 at a bottom end thereof. The 
dilution treatment chamber 12 shares a wall 23 with the 
preferably parallelepipedic transfer chamber 13. Transfer 
apertures 24, positioned opposite the treatment fluids 
aperture 25, are provided in the wall 23, between the 
dilution treatment chamber 12 and the transfer chamber 13. 
Moreover, the dilution treatment chamber 12 may vary in 
cross-sectional dimensions. For . instance, appropriate 
translating mechanisms may be provided so as to 
increase/decrease a length or width of the cross-section 
parameters of the dilution treatment chamber 12. 

100341 The dilution treatment chamber 12 also has 

treatment fluid pressure-differential apertures 25 (herein 
three apertures, i.e., treatment fluid apertures), two of 
which are horizontally positioned opposite the transfer 
aperture 2 4 in the v/all 23, between the dilution and transfer 
chamber. 
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TRANSFER CHAMBER 13 

toosSl Referring concurrently to Figs- 1, 2 and 3, the 

transfer chamber 13 defines an inner transfer chamber 30. 
The inner transfer chamber 30 has a funnel-shaped outlet 31 
at a bottom end thereof, so as to collect selected components 
of particle stream and allow deceleration and mass 
reconcentration of the components for settling in the 
transfer chamber 13. 

t0036] Referring to Fig. 5, a lateral particle separator 

60, in accordance with another embodiment of the present 
invention^ is received in the inner transfer chamber 30 of 
the transfer chamber 13. The lateral particle separator 60 
will be described in further detail hereinafter, and is used 
to cause a further particle group separation. 

NOZZLE 14 

10037] Referring concurrently to Figs 1, 2 and 3, the 

nozzle 14B and 14C are positioned opposite the transfer 
aperture 24 of the dilution treatment chamber 12. The nozzle 
14, may take various geometric shape and configurations. For 
instance, the nozzle are connected to a pressure source so as 
to produce a treatment fluid jet stream (e.g. of any kind of 
elements) into the passageway of the dilution treatment 
chamber 12. For example, and non-limitingly^ the fluid 
includes air or any other suitable gas, 

[0038] Referring to Fig. 4, one of the nozzle 14 is 

illustrated in greater detail. The nozzle 14 has an inlet 
40, by which it is connected to a pressure source, and ah 
outlet 41 of elongated shape. The nozzle 14 has a diffusing 
divergent /convergent body 42 between the inlet 40 and the 
outlet 41. 

C0039] In a preferred embodiment of the present invention, 

the diffusing body 42 has an accumulator portion 43 connected 
to the inlet 40, and convergent tapered diffusing sectors 4 4 
between the accumulator portion 43 and the outlet 41. The 
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diffusing sectors 44 are used in order to * create a 
substantially uniform diffusion of treatment fluid out of 
each of the nozzle 14. 

[0040] A gate 45 is displaceable vertically for the 

adjustment of the height of the outlet and surface area 41. 
A connection flange 46 is used to secure the nozzle 14 to the 
dilution treatment chamber 12 opposite the treatment fluid 
apertures 25, It is also seen in Figs* 2 and 3 that the gate 
45 can be accessed from an exterior of the apparatus 10, 
thereby enabling the rapid adjustment of the outlet size of 
the nozzle 14 from an exterior of the apparatus 10. 

£0040. A] Displacement of the gate 45 controls r at least in 
part, the rate and velocity of the treatatient fluid so that 
the velocity of the treatment fluid is a predetermined 
velocity. The predetermined velocity controls at least in 
part the predetermined impact force to achieve a 
predetermined processing of the stream of particles. Other 
parameters of the apparatus 10 are also selectable so as to 
adjust the treatment fluid to obtain a predetermined impact 
force . 

[0041] The above-described configuration of the nozzle 14 

enables a high-pressure, low-volume output of treatment fluid 
into the dilution treatment chamber 12 to produce a high 
impact which is created by a high velocity pressure jet 
stream (e.g, moving at a relatively fast rate with short 
tiiae exposure) with a relatively large kinetic energy, this 
energy being transferred at least in part to the particles 
for projecting the particles at different distances depending 
of their masses and other characteristics. 

CQ041,A] In other words, a stream of particles flowing 
substantially along a stream flow direction is diluted by a 
treatment fluid in the form of a diluting flow of fluid' 
directed towards the stream of particles, the diluting flow 
of fluid flov/ing substantially along a diluting flow of fluid 
direction . 
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[0041. B] The diluting flow of • fluid has a velocity and 
density such that the fluid produces a high impact with a 
diluting impact force on the particles causing the particles 
to move over a first distance in a direction substantially 
parallel to the diluting flow of fluid while the fluid 
produces the diluting impact force and to move over a second 
distance in a direction substantially parallel to the 
diluting flow of fluid after the fluid has produced the 
diluting impact force. The diluting impact force is of a 
magnitude and duration such = that the particles are 
substantially separated from each other by the diluting flow 
of fluid the second distance is substantially larger than the 
first distance. 

[0041. c] In some eJnbodiments of the invention, the movement 
of at least some of the particles caused by the diluting flow, 
of fluid is such th&t the treatment fluid jet stream speed 
decreases faster than the speed of the particles that have 
been impacted by the treatment fluid due to the higher 
inertia of the particles. In' other embodiments of the 
invention, the high impact is such that the second distance 
is larger than the first distance, 

10042] Accordingly, the output of treatment fluid jet 

stream will decelerate at a high rate, and shut down rapidly 
in. accordance with the distance, so as to project in some 
instances described hereinafter given selected particle out 
of the dilution treatment ■ chamber 12, for separation and to 
avoid creating turbulence in the transfer chamber 13. Also 
the treatment fluid is used for enhancing different processes 
of mixing and treating the different components of particle 
stream by impacting and projecting them in all directions ' in 
the dilution treatment chamber. 

PE^TREATMSNT, MODULE 15 . 

t0043] Referring concurrently to Figs. 1, 2 and 3, the 

pretreatraent module 15 is connected to the inlet 21 of the 
dilution treatment chamber 12. The pretreatment module 15 
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conveys the particle stre&m to the inlet 21 of the dilution 
treatment chamber 12. More specifically, the pretreatm^nt 
module 15 will be used to produce specific passageway inlet 
conditions of the particle stream. 

rOD44j In a preferred embodiment of the present invention^ 

the pretreatruent module 15 has a slide 50 r sloping downwardly 
towards the inlet 21 of the dilution treatment chamber 12. A 
deflector 51 is positioned betv^een the slide 50 and the inlet 
21 of the passageway 20, The deflector 51 has a generally 
horizontal launch surface, but may also be oriented 
otherwise- As seen in Figs. 2 and 3, the slide 50 tapers 
towards the inlet 21 of the dilution treatment chamber 12, so 
as to have an outlet 22, width generally equal to the inlet 
21, width of the passageway 20 of the dilution treatment 
chamber 12. The slide 50 is preferably provided with guiding 
rails 52 for guiding the particle stream (Figs. 2 and 3) - 
The particle stream reaching the slide 50 is preferably 
uniformly distributed toward the inlet 21 of the dilution 
treatxnent chamber 12 . • 

[0045] A further slide 53 is optionally provided above the 

slide 50 so as to dampen the fall of the particle stream from 
the conveyor C. The slide 53 will absorb a portion of the 
downward force, and will absorb the lateral velocity 
transmitted from the conveyor C to the particle stream, such 
that the particle stream reaches the dilution treatment 
chamber 12 at predetermined velocity parameters, 

[0046] jt is contemplated to provide various geometries 

configuration to the pretreatment .module 15. For instance, 
the slide 50 is herein illustrated as being generally a flat^ 
inclined surface. However, it is contemplated to provide the 
slide 50 with a downwardly-tapered frusto conical shape - 
Moreover, for such an embodiment, the slide 53 preferably has 
an upright conical shape. . 
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THE OPERATION OF THE APPARATUS IN SEPARATION, MIXING AND 
TREATING 

£00471 The apparatus 10, can process simultaneously or 

separately the particle stream for separation, mixing, or 
'treatment. Now that the various components of the apparatus 
10 have been described, the processing operation of a stream 
of particles of the apparatus 10 is set forth - 

10048] Referring concurrently to Figs. 1, 2 and 3, a 

particle stream is fed by the conveyor C to the apparatus 10. 
The particle stream has a vertical velocity and will 
accelerate downwardly when leaving the conveyor C due to 

gravitational forces. 

[0049J The slide 5 3 will absorb a portion of the downward 

force of the particle stream, and stop the lateral velocity 
of the particle stream that had been transferred to the 
particle stream by the action of the conveyor C. The 
particle stream is directed by the slide 53 toward the slide 
50 of the pretreatment module 15, at generally predetermined 
velocity conditions - 

C0050] Upon reaching the slide 50, the particle stream 

will be guided by the guiding rails 52 so as to be conveyed 
uniformly towards the dilution treatment chamber 12 as ^ 
result of the downward slope of the slide 50. The downward 
slope of the slide 50 will cause the particle stream to 
accelerate - 

toosxj The deflector 51, having a launch surface, will 

deflect the particle stream so as to spread out the particles 
stream. A dilution will be the result of the deflection of 
the particle stream by the deflector 51. Accordingly, the 
particle stream will reach the dilution treatment chamber 12, 
having been subjected to a dispersion for the next dilution 
by the treatment fluid velocity pressure produce with the 
nozzle 14, or with the distributor 14, Also the pre- 
treatment module are use for fluids stream. 
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The particle stream then fall in the dilution 
treatment chamber for horizontal dilution by a distributor 
and/or a nozzle with additional multiplication of dilution 
cause by vertical gravity force acceleration and plurality of 
nozzles of the particle stream and more specifically^ 
creating space between component for a relatively large 
dilution of mass/volume and a relatively large de-cohesion of 
the different components of particle stream* 

C00S2) A first one of the nozzles 14, namely nozzle 14A, 

will project a treatment fluid jet stream within the 
passageway 20 of the dilution treatment chairiber 12 so as to 
cause a de-cohesion of the component and a mixing and 
distribution the different components of the particle stream 
over the cross-sectional area of the dilution treatment 
chamber and dilute and creating space between the particles. 
As an alternative to a nozzle 14, a distributors 14, may be 
provided with vibrating strainers, impellers, or the like, as 
will be illustrated hereinafter. 

[00S31 The particle stream, having been subjected to a 

horizontal and a vertical dilution for a maximum de-cohesion 
of the different component before the next step of the 
treatment which continuing the de-cohes,ion in the same time 
of processing the treatment, the particle stream now 
subjected to a relatively large de-cohesion creating a 
dilution, will be crossing a treatment fluid jet stream 
substantially perpendicular to the particle stream in said 
falling direction projected by at . least one others ■ nozzle 
14B, and the optional third nozzle 14C, The nozzles 14B and 
14C project treatment fluid, at a predetermined or variable 
pressure effect through the treatment fluid aperture 25, 
which are positioned opposite the transfer aperture 2 4, such 
that the treatment fluid jet stream will project the selected 
coxr^onents of particle stream in the dilution treatment 
chamber through the particle stream and/or out of the 
dilution treatment chamber 12, by the opening through the 
transfer aperture 24, into the transfer chamber 13, with ^ 
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high ratio of particle treatment fluid concentration. The 
projected treatment fluid by the nozzles 14 is at the 
predetea:mined pressure, such the other particles will not be 
projected out and remain in the particle stream depending. 
In other words # some particles are projected over a larger 
distance^ which creates a separation of these particles . from 
other particles present in the stream of particles. The 
dilution that has taken place previously is an important . 
factor in the different processes of separation, mixing or 
treating. The magnitude of the pressure of treatment fluid 
projected will have a direct effect on the particles being 
withdrawn from the particle stream in the dilution treatment 
chamber 20. It is pointed out that the vertical distance 
from the inlet 21 to the nozzle 14B is an important factor in 
diluting the particle stream to facilitate the subsequent 
processes so as to increase the contact with the treatment 
fluid. 

roo543 Although plurality of nozzles (namely 14A, 14B and 

14C) are described/ the number of nozzles 14 is variable 
according to the present invention. The apparatus 10 is 
operative with a single nozzle 14 including a treatment fluid 
aperture 25, taut a plurality of nozzles 14 may be serially 
added on the dilution treatment chamber 12 to increase the 
efficiency of the operation taking place within the dilution 
treatment chamber 12. 

10055] Thereafter, the selected particle exits through the 

transfer chamber outlet 31 at the bottom of the transfer 
chamber 13 after settling, whereas the remaining particle 
stream continues its drop into the dilution treatment chamber 
12 toward the dilution treatment chamber outlet 22. 
[0056] As mentioned previously, the apparatus 10 of the 

present invention is usable for simultaneous or separately 
process and for mixing, treating the different compone.^ts of 
particle stream, depending on the adjustment of the nozzle 
14, the dilution rate and the impact force. Therefore, a 
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processing mixing/treating operation of the apparatus 10 is 
set forth ♦ 

C005-?] Referring to Fig. 1, particle streams to mix and/or 

treat have horizontal and vertical dilution velocity and will 
accelerate downwardly when leaving their source due to 
gravitational forces as similarly set for the separate 
process, just different adjustment will be take place as 
described previously. 

foose] A first one of the nozzles, namely nozzle will 

laterally project treatment fluid jet stream with velocity 
pressure effect or any other suitable fluid or particle jet, 
within the passageway 20 of the dilution treatment chamber 12 
so as to cause a turbulence and move in all directions the 
different components of particle stream for another step of 
de-cohesion for mixing and/or treating the particle and/or 
fluid streams • The treatment fluid jet stream projected by 
the nozzle 14A at a predetezmined pressure depending of the 
adjustment of the pressure source and the nozzle gate 41, to 
produce the different jet stream impact forces through the 
particle stream to be mixed so as to have a variable effect 
relative to the size, mass and other characteristics of the 
particles and/or fluid streams^ The nozzle 14A fluid 
projects treatment fluid, or any other suitable fluid, at 
high pressure and low volume. 

[0059] In option, we can use the opposite transfer 

apertures 24 v/hich are not used in the mixing process of the 
apparatus 10. The nozzles 14B and 14C are optionally used 
with the opposite transfer aperture 24 being blocked with the 
gate 26, so as to create further turbulence, as it is 
contemplated to provide a plurality of the nozzles 14 to 
create different rate of mixing of different components of 
particle stream in the dilution treatment chamber 20, and 
treating the different component particle stream by the 
treatment fluid injected. Additional hozzles may also be 
added to the apparatus 10. 
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[0060] Thereafter, the mix or treated matter, resulting 

from the mix/treatment of the particle and/or agent stream, 
continues its drop into the deconcentrat ion treatment chamber 
12 toward the outlet 22, Also the transfer aperture are use 
for exiting the mixed or treated particle stream. 

ADDITIONAIi COMPONENTS OF THE APPARATUS 10 

tooeij It is conteinplated to provide additional components 

1 to the apparatus 10 in order to optimize the separation of 
the particle stream into particle groups . 

too62l Referring to Figs. 5 and 6, a lateral distributor 

is' generally shown at 60* The lateral distributor 60 is 
positioned in the transfer chamber 30 of the transfer 13. 
Referring more specifically to Fig. 6 in which all reference 
numerals are shown to simplify Fig. 5, the lateral 
distributor 60 is shown defining three upstanding sectors 
61, each converging to a segmented outlet portion 62. Each 
of the sector 61 has a respective collecting surface 63 upon 
which particles coming from the dilution treatment chamber 
12 will be collected- An air flow outlet 64 is provided 
downstream of the upstanding sectors 61 to allow an 
appropriate Slow of air, that will not impede on the lateral 
flow of air {or gaseous fluid) out of the lateral outlets 24 
of the dilution treatment chamber 12. 

[00631 More specifically, the lateral distributor 60 

operates with the principle that the distance traveled is a 
function of the particle size parameters (e.g., surface 
area, mass) . Accordingly, coarser particles will travel a 
shorter distance than finer ones, whereby the coarser 
particles will be collected by the upstream sector 61^ 
Therefore, a further particle group separation takes place 
with the lateral distributor 60. The hence separated 
particle groups are collected separately at the segmente<J 
outlet portion 62. 

100643 Referring to Figs. 3 and 7, recuperation trays 70 

are. provided below each of the transfer apertures 24 of the 
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dilution treatment chamber 12, More specifically, it is 
possible that components of particle stream that should 
selectively remain with the clilution treatment chamber 12 
are deflected out of the transfer aperture 24. These 
particles will not travel a long distance out of the 
.transfer aperture ' 24 due to their mass parameters: 
Accordingly^ the recuperation trays 70 are provided to 
collect these particles, as they are positioned directly 
below the apertures 24, These particles are returned to the 
dilution treatment chamber 12 by the sloping shape of the 
recuperation trays 70. 

[00651 Moreover, the recuperation tray 70 illustrated in 

Fig- 7 have various configurations also effects a particle 
separation. More specifically, the recuperation tray 70 has 
a first sector 71 and a second sector 72. The first sector 
7X collects the particles that should not have left the 
ciil^tion treatment chamber 12, whereas the second sector 72 
collects rapidly falling particles, of a grade just below 
that of the particle group remaining within the dilution 
treatment chamber 12. It is pointed out that the second 
sector 72 is connected to its own outlet. 

•EOOfiS] Also, the recuperation tray 70 may be pivotally 

connected at a bottom edge thereof to the wall of the " 
dilution treatment chamber 12. This would enable adjustment 
of an. angle of the recuperation tray 70 with regard to the 
vertical, as a function of the particle stream being 
selected. 

ro0673 Fig. 8 and 9 illustrate alternatives of the nozzlfe 

14A. In Fig. 8, an impeller is shown at 80. In Fig. 9, a 

laterally reciprocating strainer is generally shown at 90, 
Both these alternatives will cause a dispersion and dilution 
of ■ the particle stream. Other alternatives include, 

electrostatic or magnetic emitters (e.g., in accordance with 
the type of particles stream being treated), as well as any 
mechanical or ultrasound system. 
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[0067.A] Fig. 11 illustrate a transversal section of the 
dilution treatment chamber 12, where is detailed the 
transversal movement of passageway side wall 20, used for 
adjusting the cross sectional «ea of the dilution treatment 
chamber 12. 

[OO60j It is al3o contemplated to inject additives to the 

particle stream being diluted in the dilution treatinent 
chamber 12, For instance, an aperture such as one of the 
treatment fluid pressure-differential apertures 25 can . be 
used with a suitable injection system (e.g./ pressure source 
and conduit combination) to inject any kind of treatment 
agent to the particle stream being diluted in the dilution 
treatment chamber 12, or to particle being mixed therein- 

C0Q69] It is also contemplated to provide a plurality of 

the apparatus 10 in series ^ with a conveying systeri 
transporting/conveying the output of an upstream one of the 
apparatus 10 to a downstream one. Alternatively, a pair 
(or more) of the apparatus 10 may be positioned in parallel 
and/or share a common transfer chamber 13, to collect a 
specific component of particle stream- In such a case, the 
transfer chamber 13 could be used to mix a different 
components of particle stream from a first dilution 
treatment chamber 12 with other components of particle 
stream of a second dilution treatment chamber 12. 

C0070] For instance, referring to Fig. 10, an apparatus in 

* accordance with an alternative embodiment of the present 
invention is generally shown at 10'. The apparatus 10' is 
similar to the apparatus 10 of Fig. 1 in that the apparatus 
10' has a dilution treatment chamber 12, nozzles 14 (herein 
four nozzles for the dilution treatment chamber 12), and a 
pretreatment module 15^. The pretreatment module 15' shows 
a different shape (e.g., with a conical slide 53'), but 
operates in a fashion similar to that of the pretreatment 
module 15. The apparatus 10' has a transfer chamber 13' in 
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which a secondary separation and/or mix and/or -treat is 
performed. 

[0071] More specifically, the transfer chamber 13' has a 

transfer plate 100, a dilution treatment chaiT±>er 102', 
nozzles 104, and a second transfer chamber 106- The 
components of particle stream reaching the transfer chamber. 
13' from the dilution treatment chamber 12 will drop into 
the inlet of the dilution treatment chamber 102, or will 
settle onto the transfer plate 100, to then reach the inlet 
of the dilution treatment chamber 102. 

lOO^zi Optionally^ the transfer plate 100 is provided with 

a vibrator 108 so as to avoid having particles collect 
thereon. The transfer plate 100 could also be provided with 
a low adherence coating/ such as PTFE. 

10073] The dilution treatment chamber 102 is illustrated 

having the nozzles 104A, 104B, and 104C- . The nozzle 104A 
serves the same function as the no.zale 14 A of Fig. 1, namely 
to distribute the particle stream that has reached the 
dilution treatment chamber 102. The nozzle 104A can be 
replaced with other devices, such as those illustrated in 
Figs, B and 9. 

[00743 The nozzles 104B and 104C serve the same function 

a£i the nozeles 14B and 14C of Fig. 1, and are thus 
positioned opposite the transfer aperture 110, through which 
selected components of particle stream will be forced out, 
to reach the transfer chamber 106 and settle thexein. The 
removed particle will exit through outlet 112, whereas th^ 
remaining particles will exit through dilution treatment 
chamber outlet 114. Recuperation trays 116 are adjustable 
similarly to the recuperation trays 70 of the preferred 
embodiment . 

10075] Accordingly, the output of the apparatus 10' are 

three, different components particle groups, with their 
separated and/or mixed, and/or treated particle group 
exiting from the passageway 20, 102, and transfer chamber 
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106.. It is pointed out that the treatment fluid jet stream 
output of the nozzles 14 and 104 is adjusted in view of the 
desired process of the stream of particles selected. The 
dilution transfer chamber 13' are used for separating^ 
mixing or treating, as described previously for the 
apparatus 10 . 

USES 

[0076] Amongst the various process that can take place 

vith the apparatus 10-10' of the present invention, it is 
contemplated to separate, treat, mix, add, vaporize, clean, 
calibrate r or eliminate components from particle streams* 
Other treatments, such as painting, coating, sandblasting, 
cleaning, and so forth can be effected with the apparatus 
10-10' of the present invention. Existing batch processes, 
such as the injection of gas or chemicals into soft drinks, 
can be converted to continuous processes using the present 
invention . 

10077]' The differential velocity pressure in the dilution 
treatment chamber 12 can be controlled electronically and 
the apparatus 10 may be combined to magnetic, electrxcal> 
ultrasound, electronic, and electromagnetic systems. 

£0078] The apparatus 10-10' can be used with all kinds of 

materials, such as: . mineral, vegetable, biological, or 
organic aggregates, as well as with fertilizers, treatment 
or transformation, residues, waste, food products, drugs and 
other pharmaceutical products, powders, agriculture related 
products, chemical or metallurgical products, compost, 
plastics and composites, paper, soil and bio-soil, ashes, 
crushed stone, ceramics, coal, and any kind of suitable 
elements . 

[00793 The apparatus 10--10' of the present invention is 

relatively small. Accordingly, it is possible to place the 
apparatus 10-10' at various parts of a process due to these 
advantageous features. The apparatus ' 10-10' enables large 
quantities of particles streams to be treated in a 
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relatively limited amount of space, with little wear of 
material, low energy consumption and, in some embodiment sy 
no moving parts Ci^e,, depending on the choice of the type 
of dilution) . 

Cooeo] The apparatus 10-10' can be used as part of a 

multi-step or multi-pass process. For instance, the 

preferred embodiment includes a transfer chamber 13, 106^ 
for the collection of the selected particles. The apparatus 
10-10'' is made of rigid materials, such as metals, polymers, 
and so forth. It is pointed out that aside from the slide 
53, the apparatus 10^10' goes through limited wear. 

10081,1 It is within the ambit of the present invention to 

cover any obvious modifications of the embodiments described 
herein, provided such modifications fall within the scope of 
the appended claims. 
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